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No. 2161019. Abstract 



The invention at hand falls into the field of medicine, or more precisely ophthalmology, and can 
be used to treat visual tract disorders. Square pulses of negative or bipolar polarity with an 
amplitude of 10-999 microamperes (^iA), a pulse repetition rate of 1-75 hertz (Hz), and a pulse 
length of 1 to 250 milliseconds (msec) are fed through an active electrode that is alternately 
applied to the closed eyelid of the right and left eye. These pulses are assembled in bursts of 2- 
50 pulses, with an interval length between pulses of 1-50 seconds (sec), with 10-250 bursts per 
application to the eyelid (per train), with 4-20 trains, and with an interval length between trains 
of 10-120 seconds (sec). If one or more phosphene characteristics is unsatisfactory, the 
therapeutic current amplitude is increased to 100 jiA in increments of 10 |iA each, the pulse 
repetition rate is decreased to 5-10 Hz in increments of 1 Hz, the number of pulses in a burst is 
varied from 3 to 50, the interval between bursts is varied from 1 to 50 sec, the pulse length is 
increased from 10 to 250 msec in increments of 1 msec, and the number of bursts per train is 
decreased from 30 to 10. This method makes it possible to enhance the effectiveness of the 
treatment of optic nerve disorders. 



No. 2161019. Description 



The invention at hand falls into the field of medicine, or more precisely ophthalmology, and can 
be used to treat visual tract disorders from the retina to the visual cortex. 

Methods already exist for restoring the conduction of the optic nerve when it has been damaged 
(SU 1044283 A 61 F 9/00, 1983, and SU 1163852 A 62 F 9/00, 1985) by means of 
electrostimulation through transcranial^ or transorbital ly inserted electrodes, with their 
subsequent withdrawal by traction. However, these methods are traumatic and can only be 
employed within neurosurgery facilities. In addition, therapeutic current parameter values are 
selected based on the examination of visual cortex activity using optic induced potential and 
electroneurogram characteristics, which is not feasible under the conditions in place within the 
outpatient departments that handle the bulk of the ophthalmological patient flow. A considerable 
shortcoming also consists of the recorded values of the number of pulses in a burst, the interval 
between bursts, and pulse length, which does not permit the individualization of the stimulation 
procedure as a function of the extent of visual function damage. 

Other methods for electrostimulation in a specific mode through an electrode applied to the 
sclera (RU 2062080 A 61 F 9/00, 1996, and SU 1766401 A 61 F 9/00, 1992) also have 
drawbacks that are related to the possibility of sclera damage and patient infection as a result of 
electrode contact with the tunics of the eye. The performance of such a procedure requires the 
three-time instillation of an anesthetic beforehand and an antiseptic after each 10 stimulation 
sessions, which makes treatment uncomfortable and limits the possibility of its use in children. 
Furthermore, no criteria exist for the selection of therapeutic current parameters. 

The method for the treatment of partial optic nerve atrophy that is closest to the one described 
herein, which we selected as our prototype (SU 1531267 A 61 F 9/00, 3/13/85), is the one that is 
carried out using an active electrode alternately applied to the eyelids temporally and nasally. 
Over the course of therapeutic stimulation, pulses with a length of 5-15 msec are delivered, 
proceeding in the burst mode, with a frequency of 30-40 Hz, an amplitude of 25-800 ^A, 5 
pulses per burst, a pulse repetition rate of 1 sec, 8-10 burst trains each, and an interval between 
trains of 1-2 minutes. One shortcoming of the prototype is the narrow range of variation of each 
characteristic and the consequent impossibility of formulating a separate treatment program for 
each eye, or an exclusively individual program for each patient. For these reasons, the 
stimulation procedure is unchanging in nature and when severe vision damage is present it does 
not permit the visual analyzer excitation that is associated with phosphene, nor does it permit the 
improvement of visual functions. 

The objective of the invention at hand consists of enhancing the effectiveness of visual tract 
treatment. 

This set objective is achieved by an visual tract disorder treatment method that calls for 
therapeutic electrostimulation with square pulse burst trains, accomplished through an electrode 
applied to the eyelids, which is distinctive in that the preliminary diagnosis of the patient's 
electrosensitivity threshold and electrolability is carried out, on the basis of which electric 
current pulse polarity, a therapeutic current amplitude spanning a range of 10-999 nA, and a 



pulse repetition rate spanning a range of 1-75 Hz are assigned, after which therapeutic exposure 
is performed using the parameters selected, the patient's subjective response is simultaneously 
monitored, and the therapeutic current parameters are adjusted based on phosphene 
characteristics, to wit - stability, extent, chromaticity, and discreteness, during which if one or 
more phosphene characteristics is unsatisfactory, these parameters are successively changed: the 
therapeutic current amplitude is increased by 100 in increments of 10 |aA, the pulse repetition 
rate is decreased to 5-10 Hz in increments of 1 Hz, the number of pulses in a burst is varied from 
3 to 50, the interval between bursts is varied from 1 to 50 sec, the pulse length is increased from 
10 to 250 msec in increments of 1 msec, and the number of bursts per train is incrementally 
decreased from 30 to 10. 

The subject method is carried out as follows. 

The patient is placed under mesopic lighting conditions. After a five-minute adaptation period, 
the preliminary diagnostic determination of the electrosensitivity threshold and electrolability is 
undertaken using an ESOM microprocessor electrostimulator (produced by the Nejron MNPP). 

The electrosensitivity threshold - i.e., the minimum current amplitude value capable of inducing 
electrophosphene - is determined through the presentation of bipolar stimuli and negative- 
polarity stimuli. The form of stimulus for the therapeutic procedure is selected based on the 
lower electrosensitivity threshold value. 

The therapeutic current amplitude is set to equal one and a half times the electrosensitivity 
threshold value. 

The therapeutic current frequency is determined based on electrolability values. Since 
electrolability is an indicator of neural process mobility and reflects the limit of the ability of 
nerve tissue to reproduce a stimulation frequency, a frequency 5-7 Hz lower is then used for 
treatment. 

Therapeutic current amplitude and frequency values for each eye separately are subsequently 
input into the two available channels of the ESOM stimulator. The remaining basic parameters 
are as follows: a pulse length of 10 msec, 5 pulses in a burst, an interval between bursts of 1 sec, 
30 bursts in a train, an interval between trains of 30 sec, and 4 trains for each eye. After the 
treatment program has been initiated, the patient is ask about the phosphene characteristics and 
the stimulation parameters are modified as necessary. Phosphene characteristics are monitored 
over the course of all 7-10 treatment sessions that make up the course of treatment, since the 
procedure exerts a therapeutic influence and changes occur in the functional condition of the 
visual analyzer. 

The author performed all the necessary experimental work involved in studying phosphene 
characteristics in healthy test subjects, recording optical induced potentials and electrically 
induced potentials in the visual cortex. This made it possible to isolate the dynamic pattern 
variation range of the electric pulses that exert an exciting influence on the cortical region of the 
visual analyzer that is similar to the influence of light; i.e., that is close to physiological 
stimulation. Consequently, the most significant phosphene properties and reproducible 



characteristics subject to modification during the regulation of a given stimulation parameter 
were isolated from a subjective range of such properties. 

The following satisfactory phosphene characteristics have been detected: 

1. Stability - phosphene must maintain its intensity over the course of a train, a session, and a 
course. 

2. Extent - phosphene must not be local, but rather must extend over a visual field. 

3. Chromaticity - yellow, white, and achromatic. Dark, violet, and blue phosphenes suggest 
severe visual analyzer damage and the excitation of only a portion of the nerve structures (I. N. 
Shevelev. Electroexcitability of the Color-Perceiving Apparatus Under Normal Conditions and 
in the Presence of a Pathology. Alma-Ata, 1966). 

4. Discreteness - a patient must discern the pulses in a burst. 

When one or more unfavorable phosphene characteristics is observed, the following successive 
changes are made in the stimulation parameters: 

1. A current amplitude increase to 100 ^A, no more, is increments of 10 ^A (while 
simultaneously asking the patient if the desired result has been achieved). 

2. In the event that the first procedure is ineffective, a pulse repetition rate decrease to 5-10 Hz 
in increments of 1 Hz. 

3. When an effect by prior exposures is absent, the modification of the number of pulses in a 
burst to 1 in an increment of 1 unit when a decrease is sought, or to 7-50 when an increase is 
sought. 

4. When an effect by prior exposures is absent, an increase in the internal between bursts to 50 
sec in increments of 1 sec. 

5. When an effect by prior exposures is absent, an increase in increments of 1 msec. 

6. When phosphene is suppressed over the course of a train, a decrease in the number of bursts 
to 20-10 and an increase in the interval between trains to 2-3 minutes. 

The proposed procedure for the modification of stimulation parameters makes it possible to 
simulate the nature of the neural activity of visual analyzer neurons and to incorporate it into the 
range of neural discharges that constitutes a pattern of action potentials, assembled into groups 
and comprising a method for the encoding and transmission of visual information. In addition, 
taking into account the presence of direct and mediated visual analyzer neuron relationships with 
trunk structures and vegetative centers, the excitation of which may produce negative side 
effects, the problem of the exclusively targeted excitation of the visual tract is resolved using the 
proposed method. Stimulation by currents that are close to the averaged neuronal "language" of 



information transmission according to a patient's individual features makes it possible to form a 
new functional visual system condition and to destabilize persistent pathological relationships. 

Example 1 . 

Patient K., 39 years of age. Diagnosis - partial optic nerve atrophy in both eyes following a 
craniocerebral injury sustained 2 years earlier. Vision was diminished immediate after the 
injury: to 0.1 uncorrected (u/c) in the right eye and to 0.2 u/c in the left eye. The 
electrostimulation of the eyes using the procedure proposed by Kompaneyts was carried out 
every 6 months. Over the course of his consultation, the patient received 4 course of 
electrotreatment without effect. According to an excerpt from his medical record, the treatment 
regimen consisted of: a current amplitude of 400 ^iA, a frequency of 30 Hz, 5 pulses per burst, a 
pulse length of 10 msec, a burst repetition rate of 1 Hz, an interval between trains of 2 minutes 
(min), a train length of 30 sec, and 4 trains for each eye. 

The examination results at the time of consultation were: a vision of OD = 0.1 u/c and OS = 0.2 
u/c. The visual fields were moderately narrowed in the upper temporal quadrant and there was a 
relative scotoma of 10 x 15 degrees (deg) in the paramacular region of the left eye. The 
electroretinography (ERG) data were as follows: subnormal macular ERG values for red and 
green light and Ganzfeld ERG b-waves in the presence of normal amplitude-time characteristic 
values. Fundus of the eye: the optic nerve disks had become less noticeable and there was 
moderate vascular constriction in the left eye. Electrosensitivity thresholds studied using bipolar 
stimuli: OD = 220 ^A, with a lability of 21 Hz, and OS = 180 ^iA, with a lability of 19 Hz, or; 
290 and 260 (iA, respectively, when monopolar pulses were used. 

The patient underwent a course of electrostimulation involving the use of bipolar stimuli and the 
selection of current parameters based on phosphene characteristics. During the first session, for 
the right and left eyes: a current amplitude of 330 and 270 jiA, respectively, and a frequency of 
16 and 15 Hz. Over the course of therapeutic stimulation, an insufficient extent was detected, 
together with a dark phosphene color in the left eye and a phosphene that faded in the right eye 
over the course of a train. By monitoring these characteristics, the stimulation parameters were 
adjusted, as a result of which the following values were obtained. For the right eye: an 
amplitude of 430 nA, a frequency of 1 1 Hz, 7 pulses per burst, an interval between bursts of 3 
sec, and a pulse length of 20 msec. For the left eye: an amplitude of 370 faA, a frequency of 10 
Hz, 20 bursts in a train, and the remaining parameters were unchanged, since satisfactory 
phosphene characteristics were obtained. 

Eight stimulation sessions were carried out, over the course of which the current amplitude was 
reduced in accordance with the decrease in the electrosensitivity threshold while retaining the 
phosphene characteristics achieved. 

Result after treatment: visual acuity was increased to 0.6 u/c in the right eye and 0.5 u/c in the 
left eye. There were positive dynamics on the part of the visual fields - the disappearance of the 
relative scotoma and the expansion of the visual fields by 10 deg in the upper temporal sectors. 
The normalization of the macular ERG parameters, electrosensitivity parameters (80 and 95 ^A), 
and electrolability parameters (34 and 37 Hz) occurred. 



An examination 6 months later demonstrated the stability of the effect achieved. The 
performance of a second course of stimulation resulted in the vision being improved to 0.7 in 
both eyes. 

Example 2. 

Female patient M., 41 years of age. Diagnosis: the simplex form of pigmentary degeneration of 
the retina. Vision had deteriorated dramatically during the last three years. At the time of 
examination, visual acuity was OD = 0.2 and OS = 0.2. The visual fields were narrowed to 20 
deg relative to the investigation centerline. Over the course of her consultation, 3 course of 
comprehensive therapy were carried out that included electrostimulation. There was a slightly 
expressed therapeutic effect. The electrosensitivity threshold determined using monopolar 
electric pulses was lower than during the use of bipolar pulses. The OD was 210 ^iA, the OS was 
230 jiA, and electrolability was 38 and 41 Hz. 

The initial parameters of the therapeutic current were as follows: form of pulses - monopolar 
and negative-polarity, amplitude - 315 and 325 ^A, and frequency - 33 and 35 Hz. Following 
selection based on phosphene, the attendant values were: amplitude - 415 and 425 jiA, 
frequency - 20 and 25 Hz, pulse length - 20 msec, number of pulses per burst - 3 and 3, interval 
between bursts - 3 sec, number of bursts in a train - 20, and interval between trains - 1 min. 

As a result of 7 sessions of electrostimulation (without medication therapy), the expansion of the 
visual fields by 10-15 deg each along the centerline was observed, or by a total of 85 deg for the 
OD and 80 deg for the OS, together with a visual acuity increase to 0.3 and 0.3. A follow-up 
examination 6 months later demonstrated the stability of the effect achieved. 

Example 3. 

Patient M., 62 years of age. Operated on for glaucoma 2 B in the right eye. Glaucoma 2 A and 
an initial age-related cataract on the left. One course of ineffective electrostimulation was 
carried out using the procedure proposed by Kompaneyts. At the time of his visit: visual acuity 
0.02 u/c and 0.07 u/c, visual field narrowing at the periphery by 10-15 deg on the centerline, a 
total of 360 deg on the right and 380 deg on the left. A paracentral relative scotoma of 20 x 5 
deg in the lower nasal sector on the right. In the fundus of the eye: gray-colored optic nerve 
disks and pronounced angiosclerosis. Electroretinogram b-wave amplitude was reduced on the 
right. The electrosensitivity thresholds were lower when determined using bipolar stimuli - 630 
^iA and 520 |iA, while electrolability was 10 Hz and 12 Hz, respectively. 

Two electrostimulation courses of 10 sessions were carried out 6 months later, with the current 
parameters being selected based on phosphene. 

Initial therapeutic current parameters for the OD and OS: form of pulse - bipolar, amplitude - 
945 and 780 ^iA, frequency 5 and 7 Hz. Following adjustment based on phosphene: amplitude 
999 and 880 ^A, frequency 2 and 4 Hz, pulse length 30 msec, number of bursts per train - 20 
and 20, and interval between trains - 30 sec. Result: a visual acuity increase to 0.08 and 0.2, 



visual field expansion to 420 deg, a scotoma area decrease on the right, and visual field 
expansion to 470 deg on the left, accompanied by the improvement of electrophysiological 
parameters: electrosensitivity thresholds of 380 |iA and 260 nA, as well as an electrolability of 
24 and 30 Hz. 

Example 4. 

Patient D., 49 years of age. Diagnosis: partial optic nerve atrophy following arachnoiditis 4 
years earlier. This patient underwent 2 course of electrostimulation with a temporary increase in 
vision that returned to its initial level 6 months later. Visual acuity at the time of examination 
was 0.1 with a correction of sph. + 1.0 = 2.0 and 0.08 with a correction of sph. + 1.0 = 0.3. The 
visual fields were narrowed a total of 420 deg for the OD and 435 deg for the OS. The 
electrosensitivity thresholds for the OD and OS were 240 and 310 (they were lower when 
monopolar stimuli were used than when determined using bipolar stimuli), while electrolability 
was 50 and 48 Hz. 

Following the selection of a current based on phosphene characteristics, treatment was carried 
out in the presence of the following parameters: form of pulse - monopolar, amplitude - 400 
and 520 \iA 9 frequency 40 and 35 Hz, pulse length 10 msec, number of pulses in a burst - 15, 
interval between bursts - 2 sec, number of bursts in a train - 40, interval between trains - 1 min, 
and number of trains for each eye - 5. 

Result: a visual acuity of 0.4 with a correction of sph. + 1.0 = 0.5 for the right eye and 0.2 with a 
correction of sph. - 1.0 =4.0 for the left eye. Visual field expansion to normal. A follow-up 
examination 6 months later, demonstrated the stability of the effect achieved. 

Thus, the proposed method enhances the effectiveness of electrostimulation in the event that its 
prior use has been ineffective, facilitates an increase in visual acuity, visual field expansion, and 
the reduction and disappearance of scotomas, makes it possible to considerable expand 
indications, since the fine tuning of the stimulation parameters guarantees the absence of 
complications during the treatment of a wide range of retinal and optic nerve pathologies, 
including hereditary degenerations, makes it possible to select therapeutic currents for each eye 
separates and to exclusively individualize them for each patient, does not require complicated 
electrophysiological research [electroretinograms, optical induced potentials, or 
electroencephalograms (EEGs)], and can be used within the framework of outpatient department 
patient treatment. 
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N22161019. PecfrepaT 

H3o6peTeHne othocmtc* k MeAnuuHe, a MMeHHo k ocJrra/ibMonorMM, m 
Mower 6biTb ncnoJib30BaHo f\na neneHMH 3a6ojieBaHWM 3pi4Te/ibHoro 
Tpaicra. Hepe3 aicrMBHbift aneicrpoA, nonepeMeHHO npviKjiaAbiBaeMbiM k 
3aKpbiTOMy Beicy npasoro m neBoro ma3a, noAaKrrc* npaMoyroJibHbie 
MMnynbCbi OTpuqaTe/ibHOM mjim 6nno/iflpHOM nonapHOc™, aMruiMTyflow 
10 - 999 mkA, nacroTOM cneAOBaHMfl MMnyjibCOB 1-75 Tm, 
npoAonxnTenbHocTbK) iiMnyjibca 1 ao 250 mc, co6paHHbie b nan km no 2 - 
50 wwinyjibcoB, c AflUTenbHOCTbK) MHT6pBana MeacAy namrawiM 1 - 50 c, c 
KO/iMwecTBOM naneK 3a oaho npunnaAbiBaHiie k BeKy (3a cepnw) 10 - 250, 
c KO/ikwecTBOM cepnw 4 - 20 m A/iHTenbHOCTbK) MHTepBana Me>KAY 
cepwflMM 10 - 120 c. ripw HeyAOB/ieTBopnTe/ibHocTM oahom mjim 
HecKO/ibKMX xapaKTepucTMK <i>oc(peHB yBennMHBaK)T aMrmnTyAy 
neHe6Horo TOKa c LuaroM no 10 mkA Ha 100 mkA, yMeHbtuaK>T nacroTy 
cneAOBaHn« MMnynbcoB c luaroM b 1 Tu Ha 5 - 10 Tu, M3MeH«K>T 
KonnMecTBo MMnyribcOB b naMKe ot 3 ao 50, yBenuMMBajoT MHTepBan 
Me>KAy naMKaMM ot 1 ao 50 c, yBenMMMBaK)T npoAonwiTenbHocrb 
MMny/ibca c tuaroM b 1 mc ot 10 ao 250 mc, yMeHbiuaKrr KonMwecrBo 
na^eK b cepnn ot 30 ao 1 0. Cnoco6 no3BonaeT Ao6MTbCfl noBwiueHMfl 
3c{)(t)eKTMBH0CTn neMeHHa 3a6ojieB3HMM 3pMTejibHoro Tpaicra. 
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N22161019. OnMcaHwe 



M3o6peTeHne othocmtca k weflimiiHe, a nwieHHO k otfrranbMOJiorwi, m 
Mo>KeT 6biTb ncno/ib30BaHO A^fl JieneHMA 3a6ojieBaHMM apiiTenbHoro 
Tpaicra ot ceTMaTKw ao 3pnTe/ibHOM Kopbi. 

M3BecTHbi cnoco6bi BoccrraHOBneHun npoBOAWMOcm 3pnTe/ibHoro HepBa 
npw ero noBpe^eHMPX (SU 1044283 A 61 F 9/00, 1983 h SU 1 163852 A 
62 F 9/00, 1985) nyTewi aneiapocmiMyjiflLiMH Mepe3 SfleicrpoAbi, 
BBeAeHHbie TpaHCKpaHiianbHO v\m TpaHCop6nTa/ibHO, c nocn^AywumiM 
mx M3BJieMeHweM TpaKMnew. OAHaKO yxasaHHbie cnoco6w TpaBMaTWHHbi m 
MoryT 6biTb ncnonb30BaHbi TonbKo b HefipoxnpypnmecKMX yMpe>K«eHMnx. 
KpoMe Toro, Bbi6op neMe6Hwx 3HaMeHMM napaMeTpoB TOKa 

OCyii4eCTB/lfleTCfl Ha OCHOBaHMM MCCJieAOBaHMfl aKTWBHOCTW 3pHTe/lbHOM 

Kopbi no xapaKTepucTMKaM 3pwTe/ibHbix BbOBaHHbix noreHLinanoB n 
a/ieicrpoHeMporpaMMbf, mto He wioxceT 6bm> pea/iM30BaH0 b 
nojiUKnuHMMecKnx ycnoBMflx, npuHMMaromux OCHOBHOM nOTOK 
oc|)TanbMonorMHecKMx namieHTOB. CyuiecrBeHHbiM HeAocrraTKOM 
flBJWK)TCfl m 4>nKCnpoBaHHbie 3H3MeHM5i KOJiMMecTBa wunyribcoB b namce, 
MHTepBana wiewAy naMKawiH m npoAOJiHCMTe/ibHOCTw MMnynbca, mto He 
no3BonaeT MHAMBMAyann3npoBaTb npoqeAypy cruMynflUMM b 
3aBncviMOCTM ot crreneHH nopa>KeHMfl 3pnTe/ibHbix <t)yHKi4wii. 

flpyrne cnoco6bi ajieicrpocTHMynflunn b onpeAeneHHOM pexauwe nepe3 
Hano>KeHHWM Ha CKnepy 3/ieicrpoA (RU 2062080 A 61 F 9/00, 1996 m SU 
1766401 A 61 F 9/00, 1992) TaioKe MMeK>T HeAOcraTKM, cBflsaHHbie c 
B03Mo>KHOCTbK) noBpex<AeHMfl cKnepw m nHcf)ni4MpoBaHHfl nauweHTa 
Mepe3 KOHTaKT aneiapoAa c o6o/ioMKaMn ma3a. FlpoBeAeHne npoqeAypw 
Tpe6yeT TpexKpaTHow MHCTnnnfli4nn aHecreniKa ao npoqeAypw m 
aHTMcemwa nocne xa>KAoro M3 10 ceaHcoB CTHMyjiflqiw, mto Renaer 
neneHMe ahckomcJjopthwm h orpaHMHMBaeT BO3M0xcH0CTb ero 
npMMeHeHMfl y AeTefi. Kpoivie Toro, OTcyTCTByjoT KpMTepnn noA6opa 
napaivieTpoB nene6Horo TOKa. 

Haw6onee 6jiw3kwm, Bbi6paHHbiM b KanecTBe npoTOTuna, flB/iaeTCfl 
cnoco6 neMeHWfl MacrnHHOw aTpo<t>nti 3pnTejibHoro HepBa (SU 1531267 A 
61 F 9/00, 13.03.85) KOTopww ocymecTB/ifleTca Mepe3 aiaMBHbiM 
3/ieiapoA, npunoweHHbifi Ha Be km nooMepeAHO TeMnopa/ibHO m H03anbHO. 
B xoAe nene6HOM cTMMy/i*i4MM ocymecrB/ifleTCfl noAana wwnyjibcoB 
AHMTenbHOcrbK) 5-15 Mcex, cneAyK>mnx b naneMHOM peaoiMe, c M3Ctotom 
30-40 Tm, aMnnwTyAOM 25-800 mkA, no 5 MMny/ibcoB b naMKe, c MacroTOM 
cneAOBaHMH naMeK 1 cex, no 8-10 cepnw naneK c MHTepBanoM MextAy 
cepwflMM 1-2 MMHyTbi. Oahmm H3 HGAOcraTKOB npoTOTvina mmejcs\ y3KMM 
Anana30H M3MeHeHHfl k3>kaom xapaKTepMcmiKM w, Kax cneACTBwe, 
HeB03Mox<HOCTb co3AaHMfl /ieMe6Hofi nporpaMMw Ha xa)KAbiw rna3 
OTAe/ibHo m crporo wHAUBMAyanbHO nnn nauweHTa. B cn/iy 3tmx npMMMH 
npoMeAypa crMMynauMw hocmt OAHOo6pa3HbiM xapaiaep m b cnywae 
TOxcenwx nopaxceHww 3pennfl He no3BOJiaeT nonyHMTb B036y>KA6Hne 
3pwTe/ibHoro aHajiM3aTopa, npoflB/ifliotAeecfl b HanwMMw 4>occl)eHa, m 
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y/iymueHwe 3pnTe/ibHbix cJ>yHKUMM. 

3aAanevi H3o6peieHvm mnnejcn noBbmieHne scJxfeeKTviBHOCTii nevem* 
3pMTe/ibHoro Tpaiaa 

riocraBJieHHaH 3aAana AocwaeTCfl cnoco6oM jieMeHMH 3a6oneBaHMM 
3pnTeribHoro Tpaicra nyTeM neHeQHow sneitf pocrwMyjifluwii cepn«Mn 
naweK npaMoyronbHbix MMny/ibcoB, ocymecTB/ifleMbiM qepe3 sneiopoA, 

H a/10)K6H H bl M Ha BeKM, OTJlMMaK)LmiMC« TeM, WTO npOM3BOA*T 

npeABapkrrenbHoe AnamocTnpoBaHne nopora 3/ieKrpimecKofi 
MyBCTBHTejibHOcrm m 3neKTpojia6MnbHOCTM nauneHTa, no kotopwm 
3aAdK)T no/iflpHOCTb MMnyjibcoB a/ieiapHMecKoro roica, aMn/imyAy 
zie4e6Horo TOKa b Anana30He 10-999 mkA h MacroTy cneAOBaHM* 
MMny/ibcoB b Awana30He 1-75 Tq, 3aTeM ocymecTBJiflK>T /ieMe6Hoe 
B03AeMCTBne c Bbi6paHHbiMn napaMeTpaMU, OAHOBpeMeHHO 
KOHTponnpyioT cy6"beKTMBHyK) peaKUMK) naMweHTa m KoppeiowpyiOT 
napaMeTpw neMe6Horo TOKa Ha ocHOBaHMM xapaKrepMcxnK cfroccfceHa, a 

HM6HH0 - CTaeH/lbHOCTM, paCnpOCTpaHeHHOCTM, LJBeTHOCTVI H 

AMCKpeTHOCTH, npuMewi npw HeyAOBneTBopMTenbHow oahom wim 
HecKO/ibKMX xapaKTepucTMK (pocfyena BbinoiiHfltOT nocneAOBaTenbHbie 
M3MeHeHMfl napaMeTpoB: yBenvmeHne awn/iMTyAbi neMe6Horo TOKa c 
LuaroM no 10 mkA Ha 100 mkA, yMeHbiueHwe nacTOTbt cneAOBaHM* 
MMnyribcoB c uiaroM b 1 Tu Ha 5-10 Tq, M3MeHeHne KO/iMMecTBa 
MMnyjibcoB b naMKe ot 3 ao 50, ysenmeme HHTepBana we>KAy naMKaMM 
ot 1 ceK ao 50 cex, yBentmeHne npoAOJuraiTejibHOCTH MMny/ibca c waroM 
b 1 MC6K ot 10 ao 250 mc6k, yMeHbiueHne KO/iMHecTBa naM6K b cepnw c 
iuaroMOT30 ao 10. 

Cnoco6 ocyLuecTB/iflioT cJieAyraiuwvi o6pa30M. 

naqneHTa noMeujaiOT b Me3onnMecKne ycnoBun ocBemeHH*. riocne 
nflTMMMHyTHow aAanTaqHH npow3BOA*T npeABapvrrejibHoe 
AnamocTMMecKoe onpeAeneHwe nopora sneiopimecKoii 

MyBCTBMTeJlbHOCTM 14 3JieKTp0Jia6nnbH0CTM C nOMOU4bK) 

MMKponpoMeccopHoro aneiapocrMMy/wTopa 3COM (npon3BOACTBa 
MHnn "HeMpoH"). 

OnpeAeneHne nopora aneiapymecKOM MyBCTBWTenbHocni, T.e. 
MMHMManbHoro 3HaMeHM« aMnnnTyAbi TOKa, cnoco6Horo Bbi3BaTb 
4)occJ)eH, Bbino/iHniOT c npeA"b«BneHweM 6nnonapHbix CTMMynoB w 
dUMynoB OTpwqaTenbHOM no/iflpHOcm Bbi6op (jiopMbi cniMyna aha 
neMe6HOM npoqeAypbi npon3BOA«T no weHbweMy 3HaMeHMK) nopora 
3/ieicrpMHecKOM MyBCTBMTenbHOcrn. 

AMnniiTyAy neMe6Horo TOKa Bbi6wpaK>T paBHOM nonyropHOMy 3HaMeHMK) 
nopora a/ieicrpwHecKOM HyBCTBi/rreJibHOCTM. 

MacroTy nese6Horo TOKa onpeAennioT Ha ocHOBaHnn 3HaMeHMM 
3JieKrpona6mibHocro. FlocKonbKy 3/ieicrpona6MJibHOCTb flBnaeTC* 
noKa3aTeneM noABWKHocmi HepBHbix npoqeccoB h 0Tpa>KaeT npeuen 
cnoco6HOCTii HepBHofi TKaHM Bocnpon3BOAHTb MacroTy pa3Apa>KeHWH, TO 
An* neMeHkiq wcnoJib3yK>T MacroTy Ha 5-7 fq hwks. 



Ranee bboa*t 3HaMeHMH awin/iHTyAbi h nacTOTbi /ieHe6Horo toks aha 
Ka>KAoro r/ia3a oTAanbHO b wweiomiiecfl ABd KaHana crMMy/WTopa 
3COM. Ocra/ibHbie ncxoAHbie napaMeipbi cneAywiuwe: 
npOAOJWKMTejibHOCTb wwnynbca 10 Mcen, Ko/iimecTBO MMny/ibcoB b namce 
5, MHTepBan Me>KAy naMKaMM 1 ceK, KOJivmecTBO naMeic b cepiw 30, 
HHTepBaxi wie>KAy cepwflMM 30 ceK, KonimecTBO cepm 4 Ha KawAbiR rna3. 
floc/ie BKHWMeHMfl /i6Me6HOM nporpawiMbi npon3BOA«T onpoc naLmeHTa 
oTHOCMTenbHo xapaKTepucTMK 4>occ})eHa m npoM3BOA*rr npw 
Heo6xoAMMOcmi M3MeneHne napaMeTpoB cniMynfluviM. B xoAe Bcex 7-10 
ceaHCOB jieweHkm, KOTopwe cocTaBJiaioT Kypc neneHUfl, npoBOAflT 
Komponb xapaKTepwcrruK 4>oc<J>eHa, nocKonbKy npoueflypa oKaswBaeT 
neMe6Hoe B03AeMCTBne, nponcxoAWT M3MeHeHne 4>yHKmiOHa/ibHoro 
cocTOfiHMfl 3pnTenbHoro aHa/iM3aTopa. 

Abtopom 6bina npOAe/iaHa Heo6xoAWMa« SKcnepwvieHTajibHafl pa6oTa 
no HccjieAOBawiK) xapaiaepHCTwc cfroccfreHa y 3aopobwx Mcnbrryervtbix c 
perMCTpaunefi 3pmejibHbix BbOBaHHbix noTeHunanoB m aneicrpiiMecKM 

Bbl3B3HHblX nOTeHMManOB B 3pt4Te/lbHOM KOpe. 3T0 n03BOJlMJ10 BblAeHMTb 

AMHaMimecKUM Anana30H mMenenm narrepHa 3/ieKTpMMecKMX 
MMny/ibcoB, 0Ka3biBaK>U4wx B036y>KAaK)U4ee B03AeMCTBne Ha kopkobwm 
oTAen 3pwTeribHoro aHajiw3aTopa, cxoAHoe c B03AeMCTBneM CBeTa, T.e. 
6/iM3Koe k (|)M3iiojiorMMecKOMy pa3Apa>KeHMK). B pe3y/ibTaTe M3 cneicrpa 
cy6teKTHBHbtx cbomctb cfeoccfeeHa 6bmn BbiAeneHbi Han6onee 3Ham/iMbie, 
Bocnpon3BOAHMbie xapaiaepucTHKM, noABepraK>mneca m3M8hghhk> npw 
peryjiflMnn KaKoro-Jin6o napawieTpa CTHMynsuMw. 

BbWBJieHbi cneAyioiAne yAOB/ieTBopnTenbHbie xapaicrepucTMKn 
ct>oc4>eHa: 

1 . CTa6nnbHOCTb - 4>OCCf)eH AOJDKeH COXpaHflTb MHTeHCMBHOCTb B xoAe 

cepMM, ceaHca w Kypca; 

2. PacnpocrpaHeHHocTb - cfeoccfreH He AO/iweH 6bm> jiOKanbHWM, a 
A0/DK6H pacnpocTpaHATbCfl b none 3peHH*; 

3. LjBeTHocTb - xce/iTbift, 6e/ibiM mhm 6ecqBeTHbifi. TeMHbiM, cfetianeTOBbM, 
cmhmm (fcoccf>eHbi cbm A@Ten b cxBy k)t o TawenoM nopa^ceHMM 3pmenbHoro 
aHann3aTopa h B036y>KAeHMn ToxibKo Macru HepBHbix crpyKTyp 
(M.H.lileBeneB. 3neKTpoB036yAHMocTb qBeTooiqymaiOLLiero annapaTa b 
Hopwe m naTOJiornn AnMa-ATa, 1966). 

4. flwcKpeTHOCTb - naqneHT AO/iweH pa3/iimaTb MMnyjibcw b namce. 

B cnyqae Ha6nK>AeHWfl oahow hjw HecKonbKnx h eyAO bji eTBop wTe/i b h wx 
xapaKTepucTMK 4)oc<J>eHa npoBOA*T cneAywuine nocneAOBaTenbHbie 
M3MeHeHM« napawieTpoB CTMMy/iflqMM: 

1. YBe/iMMeHwe aMnjivrryAbi TOKa c ujaroM b 10 mkA (c napanne/ibHbiM 
onpocoM nauneHTa o AOcroxceHnn rcejiaeMoro pe3ynbTaTa) Ha 100 mkA, 
He 6o/iee. 

2. B cnywae He34)4)eicTMBH0CTM nepBow npou^Aypw yMeHbrunTb MacTOTy 
cneAOBaHiiq HMnyribcoB c ujaroM 1 Tq Ha 5-10 Tq; 



Page 4 of 7 



3. ripH OTCyTCTBMM 3C|)(t)eKTa npeflblAymHX A^MCTBMM U3MeHI4Tb 

KoriMMecTBo HMny/ibcoB b naMKe c tuaroM b 1 eAMHMLiy b CTopoHy 

y MeHb LLI6H Mfl AO 1 MJ1H yBe/lMMeHMfl AO 7-50. 

4. B cnynae OTcyTCTBHa scjxfrexra npeAbiAymwx as^ctbmm yBenwHWTb 
MHTepBan Me>Kfly na^KaMn c waroM b 1 ceK ao 50 ceK; 

5. ripu oTcyTCTBun 3<t>(J)eKTa npeAbiAymwx newcrBm yBenMMMTb 
n pOAO /DKUTe ji b h ocxb wwnyjibca c waroM b 1 MceK; 

6. B cnynae yracaHH* cfroccfceHa b xoAe cepMM yMeHbWMTb KOJiUMecxBo 
naneK ao 20-10 h yBe/inmrrb wHTepBan Me>KAy cepwflMM ao 2-3 MMHyT. 

ripeA^araeMbifi nop^AOK M3MeHeHHH napawieTpoB cruMynflunn 
no3BonneT MOAennpoBaTb xapa»crep HepBHOM aKTMBHOcrw HefipoHOB 
3pnTenbHoro aHanM3aTopa m BK/iioMkiTbcn b Anana30H HepBHbix 
pa3p«AOB t KOTopbiii npeACTaBJifleT co6om narrepn noTeHuwanoB 
AewcTBHfl, co6paHHbix b rpynnbi m aBnaioinHxca choco6om KOAupoBaHMfl 
m nepeAami 3pwTe/ibHow HHC^opManMH. BMecre c Tewi, ymubiBan 
HannMne np&Mbix n onocpeAOBaHHbix CBweii HewpOHOB 3pnTe/ibHoro 
aHann3aTopa co cTBonoBbiMn crrpyKTypaMM h BereTaTHBHbiMM qeHTpaMw, 
B036y>KAeHMe KOTopbtx MoweT AaTb He>Ke/iaTejibHbie no6oMHbie 
34)4)eKTbi, c noMOLUbK) npeACTaB/ieHHoro cnoco6a pewaeTCfl 3aAana 
crporo aApecHoro B036y>KAeHHfl 3pnTenbHoro Tpaiaa. CTMMyrmuMH 
TOK3MM, 6/1M3KMMM k ycpeAH6HH0My HewpoHanbHOMy "«3biKy" nepeAanw 

MHCj)OpMai4MH B COOTBeTCTBUM C HHAWBMAyanbHblMM OC06eHHOCTflMH 

nauneHTa, no3BormeT ccfiopMnpoBaTb HOBoe 4>yHKUiioHa/ibHoe 
cocTOHHue 3pi4TenbH0w cucreMbi m AecTa6wiM3npoBaTb ycrowMMBbie 
naTonorMMecKne cba3k. 

ripuMep 1. 

nauneHT K., 39 Jiei\ flnamo3 - waernmHaa aTpocfrwfl 3pnTenbHbix HepBOB 
o6omx ma3 nocne nepeHeceHHOM 2 roAa Ha33A HepenHO-M03roBow 
TpaBMbi. 3peHne CHW3nnocb cpa3y nocne TpaBMbi: Ha npaaoM r/ia3e ao 
0,1 h/k, Ha neBOM ao 0,2 h/k. Ka>KAbte 6 MecflqeB npoBOAWiH 
ajieiapocTMMy/iflUMK) mas no KoMnaHewLjy Ha momcht o6pameHH« 
nauneHT nonynmi 4 Kypca s/ieicrpojieHeHnq 6es scJxfreKTa. no BwnncKe 
H3 aM6ynaTopHOM KapTbi peKHM neneHHfl: aMnmrryAa "roxa 400 mkA, 
MacrroTa 30 KonnnecTBO nMny/ibcoB b nawxe 5, npoAon>KMTenbHOCTb 
MMnynbca 10 Mcex, nacTOTa cneAOBaHHa nanex 1 Tq, HHTspBa/i wie>KAy 
cepMAMM 2 mmh, npoAon>KMTeJibHocrb cepwui 30 cex, no 4 cepwn Ha 
Ka>KAbiw ma3. 

PesynbTaTbi o6cneAOBaHM« Ha MOMeHT o6pameHM«: 3peHne OD = 0,1 
h/k, OS = 0,2 h/k. riojifl 3peHHfl yMepeHHO cyrceHbi b 
BepxneTeMnopa/ibHOM KBaApanrre, Ha jisbom rna3e OTHOCKrre/ibHaa 
CKOTOMa b napaMaKynnpHow o6/iacTVt 10x15 rpaA- flaHHbie 
a/ieiapopeTHHorpac^nn: cy6HopManbHbie 3HaMeHw« MaxynflpHoii 3Pf Ha 

KpaCHblM M 3e/ieHb!M CB8T, npM HOPMa/lbHblX 3HaMeHH«X aMnnHTyAHO- 

BpewieHHbix xapaicrepucTMKax a w b-BO^Hbi raHMcjDe/ibA 3Pr. r/ia3Hoe 
AHo: auckh 3pnTenbHbix HepBOB CTyoieBaHbi, Ha neBOM maze yMepeHHoe 
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cyweHwe cocyflOB. riopom 3/iexrp*mecKoii HyBCTBHTejibHocru, 
MCc/ieAOBaHHwe c ncno/ib30BaHneM 6nno/iflpHbix cruMynoB: OD = 220 
mkA, jia6nnbHOCTb 21 I'm; OS cooTBeTCTBeHHO 180 mkA m 19 Tli; c 
ncnonb30BaHneM MOHonon^pHbix nMnynbcoB 290 h 260 mkA. 

nauneHTy 6bmo nposeAeH Kypc snexTpocTMMyjiflMWH c npwMeHeHkieM 
6nno/iflpHbix CTMMynoB m noA6opoM napaMeTpoB TOKa no 
xapaKTepucTMKaM <J)oc4>eHa. Ha nepBOM ceaHce Ha npaBww m jieBwfi 
r/ia3 cooTBeTCTBeHHO: aMn/inryAa TOKa 330 m 270 mkA, MacroTa 16 n 15 
Tli. B xoAe neveQnoih CTviMy/iflqun o6Hapy>KeHO HeAOcraiowHafl 
pacnpocrrpaHeHHocTb n TeMHbiw LjBeT cfroccfceHa Ha neBOM ma3e m 
yracawLMMM b xoAe cepnw (froccfeeH Ha npaBOM. IIoa xoHTpo/ieM stkx 
xapaKTepMCTMK npow3BeAeHa xoppexuwa napawieTpoB cruMy/iflMMw, b 
peay/ibiaTe KOTopoii 6bmn nonyneHbi cneAyKDUjHe 3HaMeHWfl. Ann 
npaBoro ma3a: aMn/WTyAa 430 mkA, nacTOTa, 11 I'm, KO/iimecrBO 
nwinynbCOB b naMKe 7, MHTepBan Me>KAy naHKaMn 3 ceK, 
npoAO/DKMTejibHocTb MMnynbca 20 Mcex. An* zieBoro rna3a: aMnnmyAa 
370 mkA, nacTOTa 10 fu, KOJiimecTBO nanex b cepkin 20, ocra/ibHbie 
napawieTpw 6e3 n3MeHeHnw TaK Kax 6bi/in nonyneHbi 
yAOBneTBopwTenbHbie xapaKTepucTMKn <t>occt>eHa. 

Bbmo npoBeAeHO 8 ceaHCOB cTMMyn«unw, b TeneHwe kotopwx npoBOAWw 
CHWxeHiie aMn/iMTyAbi Toxa a cooTBeTCTBun co CHHKeHHeM nopora 
ajiexTpMsecxoii My bctb men bHOCTM ripn coxpaHHOCTM AocrorHyTbix 
xapaxrepMCTHK (poc^ena. 

Pe3y/ibTaT nocne neveum: ocrpoia speHna noBbicmiacb cnpaBa ao 0,6 
h/k m cneBa ao 0,5 h/k. riono)KHTejibHa« AwnaMMxa co cropoHbi no/ieft 
3pennfl - MCM63HOB6HM6 OTHocnTe/ibHoii ckotomw pacujMpeHMe no/iew 
3peHnq Ha 10 rpaA b BpexHeTeivinopajibHbix cexTopax. HopManwsauHfl 
noKa3aTexieii MaicynflpHoii 3Pr, 3 nexTpony bctb wTe/i b hoctm (80 m 95 mkA) 
m 3nexrpoJia6nribHOCTM (34 w 37 fli). 

O6cneA0BaHne Mepe3 6 MecaueB noxa3ano cra6njibHOCTb AOCTumyToro 
scfecfcexTa. ripoBeAeHwe noBTopHoro xypca cTMMyjiaunn npwBe/io k 
ynywLueHi4K> 3peHMfl ao 0,7 Ha o6omx ma3ax. 

ripuMep 2. 

BoribHafl M. , 41 roA- Alamos: nurMeHTHan AereHepami* cemaTXM, 
cuMnneKc 4>opMa. Pe3Koe CHWKeHue 3peHH* 3a Tpn nocneAHMX roAa. Ha 
MowieHT o6cneAOBaHMH ocTpoTa 3peHMH OD = 0,2 m OS = 0,2, nona 
3peHHfl cyweHbi ao 20 rpaA no ocm wcc/ieAOBaHWfl. K MOMemy 
o6pameHn« 6wjio npoBeAeHO 3 Kypca xoMnnexcHOw Tepannw, 

BKilhOMaBLLieM 3JieKTpOCTMWynPI4MK), C Ma/10Bbipa)KeHHblM 

TepaneBTMMecxnM scJxfcexroM. hopor aneicrpuMecxoM MyBCTBMTeribHOCTM, 
onpeAeneHHbifi c wcno/ib30BaHneM MOHononapHbix anexTptmecxHx 
MMny/ibCOB, 6bin HMwe, weM npw ncnonb30BaHwn 6nnon*pHbix 
MMny/ibCOB. Ha OD m OS 210 m 230 mkA, 3/ieKTpo/ia6nribHOCTb 38 m 41 

r 4 . 

HaManbHbie napaMeTpw nene6Horo Toxa: 4>opwia MMny/ibCOB - 
MOHonojiapHafl OTpnuaTe/ibHOM nonflpHOCTw; aMnnnryAa 315 m 325 mkA, 
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MacroTa 33 m 35 Vi\. Hocne noA6opa no cfcoccfceny: aMn/iwTyAa 415 m 425, 
nacTOTa 20 m 25 Tq, npoAonwwejibHOCTb wvmy/ibca 20, KomMecTBO 
nwinynbCOB b naMKe 3m3, MHTepBan Me>KAy na^KaMn 3 ceK, KonnMecrBo 
naweK b cepnn 20, MHTepBan Me>KAy cepn^Mn 1 mmh. 

B pe3ynbTaTe 7 ceaHcoB oneKvpocruMynnum (6e3 MeAHKawieHT03HOM 
Tepanwn) Ha6nK)Aann paciuiipeHMe nonew 3peHMfl no 10-15 rpaA Ha ocb ( 
b cyMMe Ha OD h OS 85 w 80 rpaA, noBbiiueHMe ocrpoTbi zpenm ao 0,3 m 
0,3. KompoJibHoe o6cneAOBaHne qepe3 6 MecaueB noKa3a/io 
cra6nnbHOCTb AOcrnmyToro acfxfceKTa. 

ripuMep 3. 

riaLineHT M. , 62 roAa. OnepupoBaHHafl mayKOMa 2 6 npaBoro ma3a. 
CneBa - mayKOivia 2 A, HawanbHafl crrapHecKafl KaTapaiaa. Bun npoBeAeH 
oamh Kypc 6e3pe3ynbTaTMBH0M sjieiapocTHMy/iflUMM no KoMnaHewuy. Ha 
MOMeHT o6pameHi/m: ocrpoTa 3peHwa 0,02 h/k h 0,07 h/k, cyaceHwe noneu 
apeHWH no nepwc{>epMw no 10-15 rpaA Ha ocb, b cyMMe cnpaBa 360 rpaA h 
380 rpaA cneBa. CnpaBa napaqeHTpanbHaH oTHOCHTenbHaa ckotom3 20 
x 5 rpaA b HH>KH6H03anbH0M ceiaope. Ha rna3HOM AHe: amckm 
3pwTenbHoro HepBa cepoBaToro qBeia, BbipaweHHbm aHrnocKnepo3. 
CHM>KeHa aMnnmyAa b-bojihw sjieicrpopeTMHorpaMMbi cnpaBa. rioporo 
3JieKTpoMyBCTBMTenbHocTM 6bi/iM HWKe npn onpeA^neHMM Ha 
6wnonapHbix cruMynax - 630 mkA h 520 mkA, 3neKTpo/ia6njibHOCTb 10 m 
12 Tq cooTBeTCTBeHHO. 

flpoBeAeHo 2 Kypca sneiapocTiiiwynaLuiM M3 10 ceaHCOB Mepe3 6 Mec c 
noA6opoM napaivieTpoB TOKa no 4)OC<J>eHy. 

HaMa/ibHbie napaiueTpbi TOKa JieMe6Horo TOKa Ha OD h OS: 4>opMa 
MMny/ibca 6Mno/inpHafl, aMnnnTyAa 945 m 780 mkA, MacTOTa 5 m 7 rq. 
rioc/ie KoppeKUHM no cfeoccfceHy: awin/iHTyAa 999 m 880, sacrroTa 2 h 4 fq, 
n pOAon>KMTen b HOCTb WMny/ibca 30 MC6K, KO/iMnecTBO MMny/ibCOB b naHKe 
5 h 7, MHTepBan Me>KAy naMKaMM 3,0 m 4,0 ceK, KOJWHecTBO naneic b 
cepnn 20 m 20, w-fTepBan Me>KAy cepuHMii 30 ceK. PesyribTaT: 
noBbiuieHne octpotw 3peHna ao 0,08 h 0,2, paciunpeHwe no/iew 3peHH* 
AO 420 rpaA " yweHbaieHne nnomaAU ckotomw cnpaBa h paciunpeHwe 
no/ieii 3peHMfl ao 470 cneBa, conpoBO>KAaBujeecfl y^ymueHMeM 
3neKTpo<t)M3MO/ioniMecKMx noKa3aTeneM: noporw 
sneicrpoMyBCTBHTenbHocTn 380 mkA m 260 mkA h 3neKrpojia6nnbHOCTb 
24 m 30 rq. 

npnMep4. 

naqneHT fl. , 49 Jiei\ flnamo3: HacrrnMHan aTpocJwfl 3pnTenbHbix HepBOB 
noaie nepeHeceHHoro 4 roAa Ha3aA apaxHOMAMTa. npowen 2 Kypca 
sjieKrpocTniviynnuMM c BpeiueHHbiM noA^eMOM 3peHMfl, KOTopoe 
B03Bpau4anocb k ncxoAHOMy Mepe3 6 Mec. OcrpoTa 3peHMfl Ha MOMeHT 
o6cjieAOBaHMfl 0,1 c Kopp. c(f>. + 1,0=0,2 m 0,08 c Kopp. aj>. + 1,0 = 0,3. 
no/la 3peHnp cyweHbi Ha OD m OS 420 m 435 rpaA b cyMMe. rioporn 

SilGKTpMMSCKOM MyBCTBMTe/lbHOCTH Ha OD H OS 240 11 310 mkA (Ha 

MOHono/iJipHbix CTHMynax 6binn HM>Ke, MeM npn onpeAexieHnn Ha 
6nnonflpHbix crMMynax), 3neKrpona6nnbHOCTb 50 m 48 Tq. 
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riocne noA6opa TOKa no xapaiaepMcniKaM cfcoccfceHa neMeHne 
npoBOflMJiM npui cjieAyK>mnx napawieTpax: cfropiwa wvmynbca 
MOHononapHaa, aMruiMTyAa 400 m 520 mkA, MacroTa 40 m 35 fU 
npoAOJDKMTejibHOCTb MMny/ibca 10 MceK, KonwMecrBO MMnyjibCOB b nawKe 
15 t MHTepBa/i Nie>KAy naHKawiH 2 ceK, KoniiHecrBO naweK b cepwi 40, 
wmepBan wie^y cepi/mivjn 1 mmh, KOJii/mecrBO cepnw Ha ks>wmu r/ia3 5. 

Pe3y/ibTaT: ocrpoia 3peHWH npaBoro ma3a 0,4 c Kopp. c4>.+ 1,0= 0,5 m 
jieBoro 0,2 c Kopp. c#. - 1,0 =0,4. PacujupeHwe no/ieti 3peHH* ao hopmw. 
KoHTpoxibHoe o6cneAOBaHwe Mepe3 6 Mec noKa3a/io cra6ii/ibHOCTb 
AOcrnmyToro acjDcfreKTa. 

TaKUM o6pa30M, npeAnoweHHbifi cnocoS noBbiujaeT pe3ynbTaTMBHOCTb 
aneKTpocTMMynfluwM b cnynae paHee HescjD^eKTMBHoro ee npviMeHeHMn; 
cnoco6cTByer noBbiiueHMK) ocrrpoTbi 3peHW*, pacwwpeHMio none* 

3peHMfl, HCNe3HOBeHMK) M yMeHbllieHMK) CKOTOM; n03BOJ1fleT SHaMMTeJlbHO 

paciunpnTb noKa3aHna, nocranbKy TOHKa* HacTpowca napaiweTpoB 
CTMMynflUMM rapaHTupyeT oTcyTCTBMe oc/iojKHeHnii npn neMeHMM 
UJMpoKoro cneiapa naTonornn cemaTKH m 3pnTe/ibHoro HepBa, b tom 
MMCJie m HacneACTBeHHbix AereHepaMMw; no3BO/ifleT noAo6paTb 
neMe6Hbie tokh Ha Ka>KAbiM ma3 oTAenbHO m crrf>oro MHAUBWAyaribHO aha 
Ka>KAoro nauneHTa; He Tpe6yeT cjiojkhwx 3neiapo4)M3HonorMMecKMX 

MCCJieAOBaHMW (3JieKTp0peTMH0rpaMMbl, 3pHTe/lbHblX Bbl3BaHHblX 

noTeHunanoB, 330 M mo>k6T npwvieHflTbCfl b paMKax nonwoiMHUMecKOM 
noMOiyw naqiieHTaM. 



